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— COMPLETE SPECIFICATION 

Improvements in or relating to Slide* for Microscopes and other Image 
Creating Optical Devices 



"We, BU»s."r Q-henn Ott, a citizen of 
the United States of America, and The 
; RpBNCBfi Lens Oo., a corporation 
oreaniaed under the laws of the btate of 
York, United States oi [America, 
both of 19, Doat Street, Buffalo, New 
York, United States , of America, do 
;• hereby declare the nature of this in- 
vention and in what manner the same ib 
Oto be performed to be particularly 
described and ascertained in and by. 
the following: statement ; — 
.-••This invention relates to slides for 
' microscopes and other image creating 
5 optical devices, ana particularly ( to 
thoae utilising transparent material, 
upon which reference markings may be 
>' placed. Examples of auoh slides are 
'" reticles, and slides or counting chambers 
20 for microscopes, especially those known 

- aa htemocytometers, which have 

* reference lin«a which define' a pattern or 
f zones or areas on a face thereof. Here- 

• tof ore it has been difficult to rale ( un- 
26 coated glass or other transparent objects 

frith lines as fine aa are frequently 
; required and always, have" the lines 
V distinctly visible under a microscope. 

With the best of such lines, aa hereto- 
80 fore made, it ha9 been neoeseary to 

diaphragm- the condenser, or Btop it 

down, to such an extent that the 
; effectiveness of the instrument « 

seriously impaired for observation ot 
35 details, such as of blood dilution, before 

the reference lines could be made clearly 

- and distinctly visible. . . 

An object of thia invention is to 
provide a slide for microscopes and other 
image creating optical devices utilizing 
a transparent body with "very **** 
reference lines thereon that will be 
easily and distinctly visible wben 
viewed in the optical system of the 
optical device .without diaphragming the 
condenser or stopping xt down, or other- 
wise interfering with the maximum 
possible visibility of the. image in said 
System of "the optical device. 

Another object of the invention ib to 
provide an improved method for plac- 
ing reference coatings and lines on trans- 
parent slides for use ia optical systems. 
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Another object of the invention is to 
provide a transparent slide with a semi- 
transparent coating which will be fixed 
thereto sufficiently to resist cleansing 
actions that may be performed on the 

^l&l another object of the invention ia 
to provide an improved slide, such as a 
counting chamber, slide . or a 
hwmooytometer, which will have on a 
face thereof lines of maximum visibility 
and distinctness, and whach will be 
relatively simple, practical and 
accurate. ' ' ■ , • 

A further object of the invention is to 
provide an improved transparent, anas, 
and method of making the same 4 which 
will have a semi-transparent coating on 
a -face thereof that is substantially inert, 
to most aubstanoea that may be applied 
to the coated article. 

Thus according to the present m* 
vention there is provided, a slide for a 
microsoope or other image creating 
optical device comprising a body ot 
transparent material having a Bemi- 
tranaparent coating upon a face thereof 
and sub-divided by lines of .a different 
degree of transparency into selected 

ar j^irther according to the present in- 
vention theTe ia provided a glide for a 
microscope or other image creating 
optical device comprising t a body of 
transparent material having, upon a 
face thereof, a Bemtoransparent coating 
tJroduoinjr a contrasting background, 
and having a line-like atrip of a different 
degree of transparency crossing Baid 
background. 

The invention further comprises a 
elide for a mioroflcope or other image 
creating optical device comprising a 
bodv of transparent material having a 
semi-transparent coating fixed to a t&oe 
thereof, and divided by uncoated lines 
of microscopic size into selected wines iuu 
delineating a predetermined pattern, 
-whereby when the zone of the coated 
face is under magnification, said lines 
denning that zone will be clearly 
visible 

There is provided according to another 
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feature of the invention a slide fox a 
microscope or otter image creating 
optical device comprising 1 a body of 
transparent material having upon 
5 portions of a face thereof, a semi- 
transparent coating, which with the 
uncoated portions of the face provides a 
plurality of contrasting zones with one 
group ot zones separated by narrow lines 

10 of the other contrasting zones, 

According' to yet another feature of the 
invention there . is provided a 
hsemocytometer slide comprising a 
glass body having upon a face thereof, 

.15 a semi-transparent metallic coating 
with reference lines ruled into said coat- 
ing, "whereby in the uae of the slide, the 
corpuscles are distributed more evenly 
over the metallic coating 1 . 

20 VariouB other objects; and advantages 
■will be apparent from the following 
description of an embodiment of the 
invention, and the novel features Trill 
be particularly pointed out hereinafter 

25 in connection with the appended claims. 
In the accompanying drawing : 
Fig. 1 is a plan view of a elide, such 
as a oounting slide or hflemoeytometer, 
constructed in accordance with this 

SO invention; 

Fig. 2 is a side elevation of the same, 
but with a cover glass applied thereto, 
and a solution in position between the 
cover glass and the ruled surface of the 

35 slide; 

Pig-. 3 is a plan of a portion of the 
ruled face of such a slide, on a highly 
magnified scale; 

Fig. 4 is a sectional elevation of the 
40 same with the section taken approxi- 
mately along the line 4—4, of Fig. 8; 
and 

_ Fig-, 6 is a sectional elevation of a 
simple conventional apparatus to 

45 illustrate one manner in which a metal 
may_ be deposited on a glass plate as a 
semi-transparent layd by the sputter- 
ing of the metal from a cathode in a glow 
discharge device. 

50 In accordance with this invention, the 
slide which has been selected to show an 
embodiment or example of the in- 
vention, is a microscope or htemooyto- 
' meter comprising a plate 10 of glass 

56 having spaced, elevated ribs 11 upon a 
face thereof. The ribs 11 serve to 
support the usual cover glass A. 

Between these ribs 11 is a broad, 
raised- section IS that is of slightly less 

60 height .than the ribs l'l. The upper or 
end face of this elevated section 12 is 
preferably given its final finish such as 
by fine grinding or polishing, and then 
the lines subdividing a selected portion 

65 of this face into selected areas are formed 



or placed thereon. In .the particular 
example illustrated, a groov« 13 B ub- 
divides the face 12 into iwo sections 
each of which has a subdivided face area 
but it Trill be understood that thi B 
groove 13 is not essential and that one 
or any number of subdivided areas may 
be provided on a slide. 

According to on© very satisfactory 
method of forming the reference lines- 
upon such a plate or elide, the plate 10., 
is supported in a suitable manner insidej 
a sealed chamber 14, Fig. 6, such an 
under a bell jar IS which is removably?! 
sealed to a base 16. A cathode 17,* 
which may conveniently be in the form 
of a metal plate 17, is supported in ' 
the chamber 14 by a conductor 18 which S 
passes outwardly through a sealed '] 
passage in the bell jar 15, the cathode or <fl 
plate 17 being disposed just above the ■'! 
plate 10. An electrode 19 is provided in jj 
the lower part of the chamber 14 at the -1 
opposite side of the plate 10 from the 
plate 17, and this eleotrode is included 
in an electric circuit by means of * 
conductor 20 which passes out through 
the base 16. 

A conduit 31 opens into the chamber 14 
through the base 16 and this, in tumj Sjr 
connected to a suitable vacuum creating 
device 22, such as a vacuum pump or 
other vacuum producing device. The 
chamber 14, the cathode 17, and the 
electrode 19 form a glow discharge tube 
or 'device so that when a suitable 
electrio current is applied to the 
conductors IS and 20 while there, is a 
partial vaouum in the chamber 14, there 
will be a glow disohorge between the 
electrode 19 and the cathode 17. During 
this glow discharge, there will be a 
sputtering or discharge of fine or 
colloidal particles of the metal from the 
cathode 17, and the metallic particles 
so thrown off by the cathode 17" will be 
deposited upon the plate 10 in the form 
of a layer or coating 23, the density of 
which may be regulated to some extent 
in a manner well known in the art, such 
as by duration of the operation or by 
regulation of the current. 

The coating 23 applied in this manner 
is semi-transparent because a thin coat- 
ing can be obtained owing to the fact 
that the metallic particles so deposited 
upon the plate are colloidal in nature 
and are little mora than molecules of the 
metal which have been thrown off by 
the cathode and oaught by the plate. _ 

After the plate 10 has been'ooated in 
this manner, it is removed and ■ sub- 
jected to a ruling or cutting operation by 
which the coating 23 is removed in 
narrow strips forming lines 24, as shown 
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in Figo 3 and 4. The lines thus form-ed 
on the plate may be made extremely 
fine or narrow due to toe th^nnessof 
the coating or layer of tie metal. While 
5 this metallic coating is quite adherent to 
the pl*te of glass, it is important that 
the coating be fixed to the plate a$ firmly 
as possible, bo that in subsequent clean- 
ing operations to whioh the plate may 

10 be sunj-ected after use, none of th-e coat- 
ing wiU be removed and cause oblitera- 
tion or destruction of the fine lines, 

Any suitable manner oi fixing such ft 
coating' to the .plate may be employed. 

IS but one very satisfactory method of fix- 
ing the coating is by a process known as 
" burning' in. ' v •which ' consiste of heating 
the ooated plate to a suitable tempera- 
ture which is .usually leas than the 

20 softening or fusing point of either the 
coating or the plate. Ppr ^example, when 
the plate is of glass and the metal ib 
platinum, we have found that heating 
■ the coated plate to a temperature of 

25 approximately 900 °F. is sufficient to fix 
lie coating to the glass very satiafac- 

^IDujiug the heating of the coated plate 
to thiB high temperature to bum or fix 

SO the coating to the plate, the nature of 
the exact change which occurs is not 
definitely known, but is believed to be 
due to a greater physical attraction 
between the molecules^ of metal and the 

85 molecules of glass which have increased 
their amplitude of vibration during the 
increase in temperature. After the 
ooated plate has been heated to the 
desired extent to fix the coating to the 

40 plate, the artiole is allowed to cool and 
is then ready for use. During use, such 
an article may be rubbed and cleansed 
freely without danger of any material 
removal of the coating, 

The lineB 24, which are merely narrow 
strips of higher transparency than the 
ooated sections, may be very fine lines 
and yet be very clearly and distinctly 
visible,, and we have found that thejp 

50 are distinctly visible under all condi- 
tions of use under > a microscope. For 
example, it is unnecessary to diaphragm 
or stop down the condenser and shut out 
light in order to increase the visibility 

65 of such lines, and, therefore, one may 
very easily set the microscope to give 
maximum visibility of the Tinea /it the 
same time that maximum visibility of 
the details of the solution on the slide ib 

00 obtained. When the slide is. used as a 
haemocytqmeter, it is possible to have 
full visibility of the lines at the same 
time that the detaih of ., the blood 
dilution are fully and clearly' visible. 

85 Substances such as aiUcc* or any 
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metal may be employed as the cathode, 
and the coating ox course will be of the 
material of the cathode. • Usually it is 
preferable to use those metals or 
materials which are inert to the solutions 
being examined), and for that purpose 
platinum, gold and silver are partlau- 
farly valuable, yet such slides are 
inexpensive because of the very minute 
amount of metal which is deposited upon 
each plate or elide. 

It is also possible to , provide this 
semi-transparent coating by^ other 
means. For example, the ohemical pro- 
cess of depositing silver or other metals 
on mirrors or glass plates may be 
adopted for this, purpose. Various other 
means for depositing metal coatings on 
objects may also be employed. 

Some opaque substances, such lis 
chromium, do not sputter well in a glow 
tube or device, but those substances, 
including chromium and all other 
metals can be applied as a semi-trans- 
parent coating of any desired density by 
what is known in the art as the distilla- 
tion process. That process includes coat-> 
ing or plating a conductor, such as a 
tungsten wire, with the metal or other 
materials of which the coating is to be 
made, and the coated conductor is then 
supported above or in proximity to the 
face to be coated. A partial vaouum is 
created around the coated conductor and 
the member to .be coated., and the con- 100 
duotor then heated, such as by an 
electric current. The metal or coating 
material on the conductor is. in effect, 
distilled off in very fine particles or' 
vapor, and is deposited, or collects, on IDS 
the adjacent face of the transparent body 
or plate. This process is continued until, 
the coating has the desired density or 
degree of. transparency. . 

Opaque substances may be deposited 110 
on glass from colloidal suspension by 
reduction of a metallic oompound to 
the metallic state with subsequent heat- 
ing and absorption of the deposit by the 
glass. 115 

One example of suoh deposition is as 
follows! One part of neutral Platinic 
Chloride,- prepared by evaporating? a ten 
per cent solution to dryness is moistened 
by a few drops of absolute alcohol and 120 
ground finely m an iced mortar with ten 
or more parts of lavender oiL added 
gradually in small quantities. This sus- 
pension is applied on a very thin film to 
the slightly warmed glass surface. The ]#S 
'glass at first is heated carefully to drive 
off the volatile matter, and then at a low 
red heat to burn the carbonaceous 
material'' and fuse the platinum onto the 
glass surface. 130 
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This layer- may be fixed to the plate 
in any suitable manner, such as by 
" burning in It will be understood, 
•however, that ■while the colloidal sub- 
6 stance is opaque, it provides a semi- 
transparent layer or coating by reason 
of its colloidal form and the extent of 
dilution of the suspending 1 medium. 
Aftex a plate has been coated according' 

10 to any of these other methods above 
described, the lines are formed by remov- 
ing a part of the coating. This removal 
may be carried out either before or after 
the fixing of the ooating to the trans- 

1S parent body or plate. 

In forming the lines by the .removal of 
a part of the coating, one i may remove 
only narrow str ips of coating , to form 
fine lines free of coating 1 that define the 

20 boundaries of reference sonea on the 
coated areas, ox one may remove coated 
areas to leave fine reference lines of the 
coating- extending across the previously 
coated area and denning reference zones 

26 thereon. By either method of forming 
the lines,, it is possible to obtain either 
lines of full transparency on a semi- 
transparent background, or semi- 
transparent lines on a fully transparent 

30 background, depending- upon the use? 
to which the slide is to be put. The 
coated and uncoated areas provide con- 
trasting 1 areas or zones, yet i there is 
considerable transparency in both 

35 coated and uncoated areas which will 
not seriously interfere with the passage 
of light through this optical article. 

It will be understood that the 
apparatus for applying the layer of 

dO metal to the plate by sputtering is shown 
schematically and described only briefly 
in order to illustrate the principle 
employed, and other apparatus suitable 
arid -Well known for this purpose may be 

4 J5 substituted and UBfid within the scope of 
this invention. It will also be under- 
stood that while the slide which has 
been illustrated and desoribed is a 
microscope slide or counting chamber, • 

50 such as a hflemooytometer, the inven- 
tion is also applicable, in its broader 
aspects, to other optioal devices with an 
optical system to erect images and 
utilizing reference lines on a trans - 

55 parent body. 

It will be understood that the lines or 
ns,rrow strips free of coating are 
relatively small or narrow and in the 
claims where we have referred to the 

60 lines or strips aa being of microscopic 
sbse, we intend to refer to lines which 
are of a size that are not easily distin- 
guished and defined when viewed under 
the naked eye but which become easily 

68 viable when they are closely examined or 
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magnified to some extent. 

It will be further understood! that 
various other changes in the details 
which, have been herein described and 
illustrated in order to explain the nature w 
of the invention, may be made by thoae 
skilled in the art within the principle 
and scope of the invention as expressed 
in the appended claims. 

Having now particularly described and 
ascertained the nature of our said invon* 
tion and in what manner the same is to 
be performed, we declare that what we ,'. 
claim is :■ — 

1. A slide for a microscope or other 60 
image creating optical device comprig. 
ing a body of transparent material 
having a semi-transparent ooating upon 
a face thereof and sub-divided, by lines 
of a different degree of transparency 
into selected areas. 

2. A slide for 'a microscope or other 
image creating optical device compris- 
ing _ a body of transparent material 
having, upon a face thereof, a semi- 00 
transparent coatinc producing a con- 
trasting background, and having q line- 
like strip of a different degree of 
transparency crossing said background, J 

3. A slide for a micro goope or other 0$ I 
image creating optical device compris- 
ing a body of transparent material • j 
having a semi-transparent coating fixed 

to a face thereof, and divided by 
uncoated lines of microscopic size into 100 
selected zones delineating a predeter- ! 
mined pattern, whereby when the zone 
of the coated face is under magnifica- 
tion, said lines defining that zone will 
be clearly visible. 105 

4. A slide for a microscope or other 
image creating optioal device compris- 
ing a body of transparent material 
having upon portions of a face thereof , 

a semi-transparent coating, which with 110 
the unooated portions of the face pro- 
vides a plurality of contrasting zones 
with one group of zones separated hy 
narrow lines of the other contrasting 
zones. 116 

5. A microscope slide according to 
anv one of the a preceding claims, in 
which the ooating is metallic and is 
burnt into a face of the slide. 

6. A microscope slide according to 120 
any one of the preceding claims, in 
which the coating consists of a mixture 

of an opaque substance in colloidal form 
which will not volatilize at burning. 1 * 1 
temperatures, and a volatile suspension 12* 
medium for said substance, 

7. A microscope slide according to aPV 
one of 'the preceding claims, in yhieh 
the semi-transparent coating is °* an 
deposited' metal, fijced to a face o4 th« W 
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slide to prevent substantial removal _ of 
any p^rt of the coating by cleansing 
operations . 
8 The process of preparing- a micro- 
5 scope slide which comprises the steps of 
applying to or depositing upon a face of 
a transparent body or glass plate, _ a 
semi-transparent coating, and removing 
part of aaid coating to delineate specified 

JO areas or to provide lines of contrasting 
transparency crossing said face in the 
portion of said faoe to which the coating 
was applied. 
.9. The process of preparing a miero- 

15 Bcop'e Blide according to claim 8, which 
comprises applying a semi-transparent 
coating of an opaque colloidal sub- 
stance, and fixing said coating to the 
face oil the transparent material to resist 

20 cleansing operations on said body. 

10. The process of preparing a micro- 
scope olide which comprises the steps of 
depositing, upon a face of a body of 
transparent material or glass plate, a 

25 semi-fransparent coating of an opaque 
substance or metal by sputtering from a 
cathode of that substance or metal, and 
then removing portions of aaid coating 
to "provide areas of one degree of trans- 

8D parency defined by areas of a different 
degree of transparency. 

11. The process aooordiug to claim 8, 
9 or 10, which comprises the step of 
burnir^f in said coating. 

35 12. The process of making a counting 
slide for microscopes according to claims 
8 to 11, which comprises heating the 
coated plate to a temperature of approxi- 
mately 900 B I\ to fix the coating to the 

40 plate. 



13. A device for oounting visible 
bodies suspended in a fluid and magnified 
in an optical system which comprises ft 
plate of transparent material having 
upon the specimen-supporting faoe 45 - 
thereof, a semi-transparent, adherent 
coating of an opaque substance, having 
aonea thereof sharply defined by lines of 

a different degree of transparency. 

14. Process of preparing a mioroacope 50 
slide according to claim 8, which com- 
prises applying the semi-trahspaxen t 
coating by a distillation process, which 
includes, coating or plating a conductor 
with a metal or other material of which 55 
the coating is to be made, supporting 
the coated conductor in proximity to the 
faoe of the transparent plate, creating a 
partial vaouum around the conductor 
and the plate, and heating the conductor 60 
as by an electric current. 

15. A haemocytometer slide compris- 
ing a glass body having upon a face 
thereof, a semi-transparent metallic 
coating with reference lines ruled into 65 
said coating, whereby in the use of the 
slide, the corpuscles are distributed more 
evenly over the metallic coating. 

16. Process of preparing a microscope 
slide or counting device for microscope^ 70 
substantially as nereinbef ore described. 

Dated the 2nd day of March, 1935. 
For HARRY GLENN OTT and 
THE SPENCER LENS 00., 
Stevens, Langner, Parry & Rollinson, 
Chartered Patent Agents, 
5/9, Quality Court, Chancery Lane, 
London, "W.O.2, and ai 

17. John Street, New York, U.S.A. 



I^aiaingttta Spa.: Printed for His Majesty's Stationery Office, by i£e Cornier Presa. — IS 



